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Background 
•  A primary goal of Landsat is to “periodically refresh a global archive of Sun-lit, 

substantially cloud free, land images.” Frequent repeat imaging is critical to 
achieve this mission – Why? 

-  because cloud contamination is the first order issue in passive optical land imaging  

•  4-day repeat was goal of Landsat visionaries (Pecora et al) but never  achieved  

 - tandem op’s of Landsat’s 5 & 7 yielded 8-day repeat or ½ the original vision 

 - 8-day repeat ‘kind of’ continues with Landsat’s 7 & 8, but Landsat 7 op’s will end 

     long before Landsat 9 is placed in orbit  

 - question remains “What repeat frequency is needed for successful imaging?” 

•  10 yrs of daily Terra MODIS observations were analyzed to quantify Landsat 
repeat frequencies needed to overcome cloud contamination.  

- MODIS and Landsat 7 image same areas within 30 min of each other  

•  Study goal was to quantify probability of acquiring ‘cloud-free’ imagery, or 
ability to create a cloud-cleared composite over specific time intervals (e.g., 
weekly, biweekly, monthly, seasonally) by simulating observatory configurations with 
imaging repeat frequencies ranging from daily, to every 2 days, 4 days, 8 days, & 16 days.  

Journal article summarizing this research currently under review at Remote Sensing of Environment. 
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Overarching Conclusions 
•  Results indicate that the probability of acquiring clear views is a near-linear 

function of imaging repeat frequency.  

Repeat Cycle Reliable Clear Views 

1 day Weekly 

2 days Bi-weekly 

4 days Monthly 

8 days Seasonal (quarterly) 

16 day Annual (sometimes) 

•  More Landsat-like observatories are needed in orbit simultaneously. 
•  Referring here to ‘Landsat-like’ because at nearly $1B per copy for current 

designs, we will be lucky to get one mission approved every 10 - 15 years -- 
history has shown this to be the case. 

•  There are now much lower cost smallsat-based imaging solutions that can 
yield high quality data and could be used to enhance imaging frequency and 
remove the ever present threat of a crippling data gap. 
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